Monoclonal antibodies for human thrombomodulin which recognize binding sites for thrombin and protein C.
Monoclonal antibodies for human thrombomodulin, a cofactor for thrombin-catalyzed activation of protein C, were prepared and their epitopes characterized. All six antibodies (MFTM-1-MFTM-6) bound to an elastase-digested active fragment of thrombomodulin, which contains six consecutive EGF domains. Binding of thrombomodulin to these antibodies did not depend on Ca2+ concentration. MFTM-4, MFTM-5, and MFTM-6 strongly inhibited protein C activation by thrombin and thrombomodulin. MFTM-4 and MFTM-5 inhibited thrombin binding to fixed thrombomodulin and bound to a recombinant mutant EGF456 protein, which contained the fourth, fifth, and sixth EGF domains of thrombomodulin. However, MFTM-6 did not inhibit thrombin binding to thrombomodulin and did not bind to EGF456 protein. Binding of thrombomodulin to fixed MFTM-4 or MFTM-5 was competitively inhibited by a recombinant mutant EGF45 protein which contained the fifth and sixth EGF-domains. These results suggest that epitopes of MFTM-4 and MFTM-5 are located in the fifth EGF domain of thrombomodulin. Thus, the binding site for thrombin is located in the fifth EGF domain. These results also suggest that an epitope for MFTM-6 is located at a region near the binding site for gamma-carboxyglutamic acid residues of protein C via Ca2+ on thrombomodulin.